The situation of aflatoxins
The survey of dried chili proceses in 7 small enterprises were found that poor practices in raw material storage could cause the possibility of fungi growth. Aflatoxins in dried chili and products found positive in 47 of 75 samples (62.67 %), however, aflatoxins contamination in those foods was lower than that Thai-standard allowed (20ƒÊg/kg). Isolated fungi in dried chili (40 samples) indicated the potential of aflatoxins production when tested in rice-media. Using of chlorine dioxide 10 mg/L and 20 mg/L for 2 min reduced fungi population as much as 9.37-12.70 %. Therefore, the objective of this study was to evaluate the qualitative amount of contamination of aflatoxins during the year 2004-2005, particularly in peanut and peanut products and also in chili and chili products which are the popular ingredients in all Thai kitchens. The observation of post-harvest practices, dehulling, sorting shed and storage house, including the market of agricultural products were conducted. The small food process enterprises involving using peanuts and chili as the materials were also observed. All samples were taken and then analyzed for aflatoxins by ELISA technique, TLC and HPLC method to obtain all information so as to assess the risk of aflatoxins at present in Thai consumption.
Materials and methods
Field observation of peanut production and process chain of peanuts Field observation was done by interviewing the growers and recording the practices in peanut production at Lumpoon province. Research teams observed the post-harvest practice in dehulling, sizing, storage and transporting to the market. Eighteen members of village-cooperation group, in which of small food process enterprises, and 6 food processors involved with peanut process in Northern and North-East region of Thailand were also observed and interviewed.
Similar procedure was done in case of chili and chili products. Two processors and 7 members of village-cooperation group were interviewed and observed the process of chili and chili products. Samples were also taken to determine aflatoxins at the Mycotoxin Analysis laboratory, Kasetsart University.
Sample preparation and analysis
Peanut and peanut products were purchased from the fresh market, supermarket and the central market (wholesale) to determine aflatoxins level. Total aflatoxins were determined by TLC and HPLC technique according to AOAC 991.31 which used immunoaffinity column and AOAC 993.17 which used florisil column in cleanup step. Some samples were detected and done screen test by ELISA-DOA kit particularly the raw peanuts which have less interferences compared to the processed products.
Isolation of aflatoxins producing fungi and aflatoxins analysis from chili Afltoxigenic fungi were isolated and enumerated from chili by spreading on DG 18 and AFAP agar (Oxoid). Suspected colonies (yellow or green) were culture on steamed rice to test for aflatoxin production as described in BAM 1999. Cultivated rice samples were determined by
Study on the efficacy of chlorine dioxide (ClO2) solution in contaminated fungi washing Chili was inoculated with Aspergillus flavus and incubated at 30 •Ž up to 29 days. After 29-days of incubation then samples was washed with ClO2 solution at 10 and 20 mg/L and determined the remaining aflatoxins by using ELISA-DOA. Study on the manual sorting of peanuts The quality of peanuts was sorted and graded by visual examination and separated into three groups as the attfibutes shown in Table 1 . Each sample in each grade was analyzed to determine aflatoxins by ELISA DOA. Two replicaties (each 5 kg) were done. Percentage of yield was also recorded. Field observations Drying method is the major effect on the potential growth of fungi. Poor heat distribution and accumulation of moisture in peanut tree pile may enhance of the growth of aflatoxigenic fungi. The malpractice of dehulling causes the damage of nut husk which allowed crack on seed and subjected to high susceptibility on fungal infection.
Some dried peanut sacks contacted to soil or concrete floor and laid directly to the ground without pallet. However, in small food process enterprises such as village cooperative group, the practice of member of cooperative group assisted to reduce aflatoxins in peanuts since they have usually done in small scale, visual inspection and sorted by hand have been done before process. Washing chili before process is recommended for industry to reduce the contamination both from soil and microorganisms. Chlorine dioxide may reduce the pathogenicity of aflatoxins by causing the transformation of chemical structure. In this study at high concentration of 10 mg/L and 20 mg/L could reduce at 9.37-12.70 % in samples of 29-days incubation. However, at high chlorine dioxide concentration the gas produced strong smell which cause irritation to worker health so work safety are the factor to be concerned. Eleven fungi isolates from chili sample were cultured in laboratory rice media and analyzed the potential of aflatoxins production (Table 5) . Eventhough the level of aflatoxin in chilli and product is low but the isolates showed the high potential of aflatoxin producing if the growth condition is suitable. Thus the factor of moisture, nutrient and low competitive flora in food must be controlled during storage foods.
Conclusion
Contamination of aflatoxins was found in peanut, peanut products and chili products, however, most of the samples that were found positive have aflatoxins level not exceeding the level that Thai FDA limited (<20ƒÊg/kg). The roasted ground peanuts possed the highest risk of aflatoxins contamination, 77.14% of the samples reaches the aflatoxins level >20ƒÊg/kg. For dried chili, 62.67 % of the samples were found positive but only one sample was out of standard. To reduce aflatoxins contamination, manual sorting of raw peanuts could assist the aflatoxins reduction in raw material before process food; it helps to reject the infected peanut before taking them to the later food chain. Dried chili washing with chlorine dioxide at high concentration, 10 and 20 mg/kg, is proved to assist the fungal reduction but the limitation is its strong smells. The health of workers should be considered if the preventive measure will be applied in food industry.
